Section S1: General information General remarks: All solvents, reagents and chemicals were purchased form Sigma Aldrich and used without further purification. Meso-tetrakis(4-bromophenyl)porphyrin, 5,10,15,20-tetrakis(4aminophenyl)-21H,23H-porphyrin (TAPP) was purchased from PorphyChem. Silica gel for column chromatography was used from Sigma Aldrich (pore size 60 Å, 70 -230 mesh, 63 -200 µm) . Powder X-ray diffraction (PXRD) patterns were recorded on STOE STADI P diffractometer for Cu Kα radiation (α = 1.5406 Å), with a scan speed of 1° min -1 and a step size of 0.02° in 2θ. NMR data were recorded on a Bruker AV 300 spectrometer operating at 300 MHz for 1 H with standard Bruker plus programs at room temperature. Chemical shifts δ are given in ppm relative to TMS; coupling constants J are given in Hertz (Hz). CD2Cl2, δ ( 1 H) = 5.32 ppm were used as solvent, lock and internal standard. 13 C CP solid-state NMR spectra were recorded on a BRUKER Ascend 800 MHz spectrometer using a commercial 2.5 mm MAS NMR probe and operating at a resonance frequency of 201.2 MHz. The MAS frequency was 18 kHz. As external standard, adamantane was used. Ramped 1 H-13 C cross-polarization (CP, contact time: 4 ms) and SPINAL 1 H-decoupling during the signal acquisition was applied. The mass spectrometry analysis was performed on a Bruker Autoflex Speed MALDI TOF MS (Bruker Daltonics, Bremen, Germany) using dithranol as matrix. UV-visible spectra were measured on an Agilent Cary 5000 UV-VIS-NIR spectrophotometer using 10 mm optical-path quartz cell at room temperature. Fourier transform infrared (FT-IR) spectra were recorded on a Bruker Optics ALPHA-E spectrometer with a universal Zn-Se ATR (attenuated total reflection) accessory in the 600−4000 cm -1 .
Thermogravimetric analyses (TGA) were carried out on a TG50 analyzer (Mettler-Toledo) under N2 atmosphere with a heating rate of 10 ºC min -1 . Low-pressure volumetric gas adsorption measurements were performed at 77 K for N2, maintained by a liquid nitrogen bath, with pressures ranging from 0 to 760 Torr on a Micromeritics, TriStar II Plus automated, three-station, surface area and porosity analyzer.
The Brunauer-Emmett-Teller surface area was calculated within the relative pressure range 0.01 to 0.2.
Total volume was calculated at P/Po = 0.99. Non-local Density Functional Theory (NLDFT) cylindrical-slit adsorption kernel for carbon was used to determine the pore size distributions. Prior to physisorption measurements the samples were evacuated at 120°C for 12 h. SEM images were obtained with a Zeiss DSM 950 scanning electron microscope and FEI, QUANTA 200 3D Scanning Electron Microscope with tungsten filament as electron source operated at 10 kV. The samples were sputtered with Au (nano-sized film) prior to imaging by a SCD 040 Balzers Union. TEM images were recorded using FEI Tecnai G2 F20 X-TWIN TEM at an accelerating voltage of 200 kV. For TEM, the samples were sonicated for 15 min in 2-propanol, followed by drop casting the sample on carbon coated copper TEM grids (TED PELLA, INC. 200 mesh). Similar methodology was followed for SEM sample preparation, where in the samples were coated on Silicon Oxide surface. Steady-state and time-resolved emission data was collected at room temperature using an Edinburgh FLS980 spectrometer. For steadystate emission, samples were excited using light output from a housed 450 W Xe lamp passed through a single grating (1800 l/mm, 250 nm blaze) Czerny-Turner monochromator and finally a bandwidth slit.
Emission from the sample was passed through a double grating (1200 l/mm, 500 nm blaze) Czerny-Turner monochromator (appropriate bandwidth) and finally detected by a cooled microchannel plate photomultiplier tube (MCP-PMT) detector. The dynamics of emission decay was monitored by using the FLS980's time-correlated single-photon counting capability (1024 channels; 100 ns window) with data collection for 5000 counts. Excitation was provided by an Edinburgh EPL-375 picosecond pulsed laser diode (375 ± 6 nm, pulse width -68 ps) and a cooled microchannel plate photomultipler tube (MCP-PMT) was used as the detector. Kinetics were fit with a (bi)exponential function by using the Edinburgh software package, whenever required. X-ray photoelectron spectroscopy (XPS) measurements were performed with an Axis Ultra system from Kratos equipped with a monochromatized Al Kα source. Detail scans were acquired with a pass energy of 20 eV. The peaks were fitted after subtraction of a Shirley background. A Gauss/Lorentz ratio of 30% was used for all peaks and the full width half maximum was used as a free fitting parameter. Elemental analysis (EA) was carried out with an Elementar vario EL (Elementar Analysensysteme, Hanau, Germany). Section S2: Synthetic procedures 5,10,15,20-tetrakis(4-formylphenyl)-21H,23H-porphyrin (TFPP): TFPP has been synthesized using our reported procedure. S1 To a solution of Meso-tetrakis(4-bromophenyl)porphyrin (500 mg, 0.54 mmol) in dry diethylether (60 mL), n-buthyllithium (5.4 mL, 8.6 mmol) was added at -50°C dropwise under argon. The resulting solution was stirred for 30 min at -50 ºC, then warmed up slowly to 0 ºC, and stirred for 8 h more. After cooling down to -50°C, dry DMF (10 mL) was added. The temperature was kept for 1 h, then the resulting mixture was warmed up to room temperature and stirred overnight. 5%
HCl (350 mL) was added to quench the reaction. After 30 min, NH4OH was added at 0 ºC, and the mixture was extracted with chloroform and evaporated. The crude product was subjected to column chromatography with dichloromethane (DCM) as eluent, to give TFPP as dark purple solid (137 mg, H, 4.41; N, 10.72; S, 9.61 .
Synthesis of Por-C=N-COF:
Por-C=N-COF has been synthesized using our previously reported procedure. S1 A PYREX ® tube (o.d. × i.d. = 1 × 0.8 cm 2 and length 18 cm) was charged with 5,10,15,20tetrakis(4-formylphenyl)-21H,23H-porphyrin (TFPP) (21.5 mg, 1 eq.), 5,10,15,20-tetrakis(4aminophenyl)-21H,23H-porphyrin (TAPP) (20 mg, 1 eq.) in o-dichlorobenzene and n-butanol (1: 1 by vol., 1.5 ml) in presence of 6M aqueous acetic acid (0.1 ml). This mixture was sonicated for 5 min. in order to get a homogenous dispersion and the tube was then flash frozen at 77 K (liquid N2 bath), degassed by three freeze-pump-thaw cycles. Finally sealed under vacuum and then heated at 120 ºC for αo is linear absorption coefficient, β is the two photon absorption coefficient (TPA), Zo is Rayleigh range ωo is the beam waist at focus, I is the intensity as a function of r, t, and z, Ioo is peak intensity at the focus of the Gaussian beam, and p is the input pulse width used. The differential equation is solved numerical integration. The differential equation is integrated temporally and spatially. Assuming the input beam to be a Gaussian, the limits of integration for r, t, and z are varied from 0 to ∞, -∞ to ∞, and 0 to L (length of the sample), respectively.
Where, is two-photon absorption coefficient (TPA), σo is ground state absorption cross section and σ1
is first excited state absorption cross section coefficient and σ2 is second excited state absorption cross section coefficient While modelling, we introduced the saturation for both σ1 and β as 1 (1 + ) and
(1 + ( ) 2 ) to explain the switching behaviour. Where Isat is saturation intensity of Sn state. For porphyrins molecules, σ1 is taken as effective excited state absorption cross section which includes the S1 → Sn and T1 → Tn of porphyrin molecules and β is taken as effective TPA coefficient for these compounds. 
Materials

Measurement condition NLO parameters References
PorCOF-ZnNi Z-scan, 532 nm, 6 ns 4170 cm/GW, FoM = 3762 S1
PorCOF-ZnCu Z-scan, 532 nm, 6 ns 4470 cm/GW, FoM = 3565 S1 3D 
